Beta adrenergic receptor-stimulated prostaglandin synthesis in the isolated rabbit heart: relationship to extra- and intracellular calcium.
We have investigated the contribution of extra- and intracellular Ca++ and calmodulin to beta adrenergic receptor-stimulated prostaglandin synthesis in the isolated rabbit heart perfused with Krebs-Henseleit buffer. Administration of isoproterenol (100 ng) increased the output of immunoreactive 6-keto-prostaglandin F1 alpha and prostaglandin E2 as well as heart rate and developed tension; the coronary perfusion pressure was reduced. Isoproterenol-induced output of prostaglandins was positively correlated with the extracellular Ca++ concentration (0-5 mM). Infusion of the Ca++ channel blockers diltiazem (22 microM) or nifedipine (0.27 microM) inhibited isoproterenol-stimulated output of prostaglandins and the positive inotropic but not the positive chronotropic effect of the amine. Administration of the intracellular Ca++ antagonists 8-(diethylamino)octyl-3,4,5-trimethoxybenzoate hydrochloride (23 microM) or ryanodine (1.6 microM) reduced the outflow of prostaglandins and the positive chronotropic and inotropic effect elicited by isoproterenol. The calmodulin inhibitors trifluoperazine (50 microM) or calmidazolium (1 microM) failed to alter isoproterenol-induced output of prostaglandins; trifluoperazine but not calmidazolium reduced the developed tension and coronary perfusion pressure without altering heart rate. The prostaglandin synthesis elicited by arachidonic acid (3 micrograms) was inhibited by indomethacin but not by alterations in extracellular Ca++, Ca++ channel blockers, intracellular Ca++ antagonists or calmodulin inhibitors. These data suggest that activation of beta adrenergic receptors promotes cardiac prostaglandin synthesis and myocardial contractility by increasing the trans-sarcolemmal flux of Ca++, which releases intracellular Ca++.(ABSTRACT TRUNCATED AT 250 WORDS)